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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Status 

1 )[3 Responsive to communication(s) filed on 10 April 2006 and 19 April 2006 , 
2a)D This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-10 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) E3 Claim(s) 1-10 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)^ The drawing(s) filed on 30 September 2003 and 25 January 2006 is/are: a)S accepted or b)D objected to by the 
Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-10 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With regard to claim 1 , the limitation "the increasing region forming molten 
polymer flux" is indefinite and inconsistent with the specification, as paragraphs [0037] 
and [0040] state "the solid polymer melts into a polymer liquid". There is no mention in 
the disclosure that "molten polymer flux" is formed in the "increasing region", but only 
that a "polymer liquid" is formed. 

With regard to claim 1 , the limitation "an approximately constant region" is 
indefinite, as there is no distinction set forth in the specification regarding values of time 
and temperature that this "approximately constant region" embodies. For example, an 
"approximately constant region" would possibly vary from a few milliseconds to a few 
minutes, and the time for a phase change from solid to liquid would occur within this 
time range. The applicants are suggested to at least set forth what specific 
subprocesses occur in the process of claim 1 during this "approximately constant 
region" in terms of time and temperature (paragraphs [0037]-[0041] of the specification 
disclose the most detail regarding these subprocesses). 
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Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1 -1 0 insofar as definite (in view of the 35 USC 1 1 2, 2 nd paragraph 
rejections) are rejected under 35 U.S.C. 103(a) as being unpatentable over Master et al. 
(US 5,988,485) in view of Parhar (US 6,752,309). 

Master et al. disclose a method of assembling a substrate and a die in a flip chip 
configuration, in which the method includes the steps of applying a flux, including an 
organic flux solvent (e.g. alcohols) and a monomer to be polymerized (metal oxide- 
reducing activator that includes, for example, carboxylic acids that have a degree of 
water solubility depending on number of carbon groups), on a substrate having solder 
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bumps and placing a die on the substrate (see Figures 1 and 2); reflowing the die in a 
reflow device at a reflow temperature that is higher than the melting point of the flux 
solvent (to be vaporized during heating) and the monomer to be polymerized, with the 
reflowing temperature profile necessarily being a temperature /time profile that includes 
a heating (increasing) temperature, a maintenance (nearly constant) temperature {at 
least for a brief period of time - e.g. milliseconds) , and a.cooling (decreasing) 
temperature, and forming solder joints from the melted solder bumps to be solidified; 
removing the polymerized residue (from the completed monomer/polymer polymerizing 
process) in a cleaning (de-fluxing) process via an environmentally friendly water-soluble 
solvent heated to 70-90 degrees Celsius; and dispensing an underfill material in the gap 
between the die and the substrate (abstract; column 3, lines 33-67; column 4, lines 1- 
67; column 5, lines 1-4; and Figures 1 and 2). Master et al. do not specifically disclose 
that the flux monomer/polymer is (substantially or completely) water soluble, and thus 
lack the temperature profile with use of a substantially or completely water soluble flux. 

However, Parhar discloses a method for using water soluble fluxes in either a 
monomer or polymer form for use with bonding with solder, in which the flux includes at 
least one wax carrier (column 1 , line 45 through column 2, line 14), at least one 
surfactant (column 2, line 15 through column 4, line 5), and at least one activator 
(column 4, lines 6-58) and is configured to be heated to necessarily create a 
temperature /time profile of heating, nearly constant (at least for a brief period of time - 
e.g. milliseconds, at an "approximately constant region") , and cooling regions, such that 
the surfactant and activator components in the flux are substantially or completely water 
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soluble, with the water soluble flux being advantageous for providing the ability to 
remove flux residue without exposure of people and the environment to harmful volatile 
organic chemicals (abstract; column 1 , line 7 through column 5, line 9; and column 5 
Table). 

It would have been obvious to one of ordinary skill in the art at the time the 
applicants' invention was made to modify the method of assembling a substrate and a 
die in a flip chip configuration, as disclosed by Master et al., by using a flux that is 
(substantially or completely) water soluble with a defined temperature profile, as taught 
by Parhar, in order to provide the ability to remove flux residue without exposure of 
people and the environment to harmful volatile organic chemicals (Parhar; column 1 , 
lines 13-23). 

Response to Arguments 

6. The examiner acknowledges the applicants' amendment and the request for 
continued examination, which were received by the USPTO on April 10, 2006 and April 
19, 2006, respectively. New 35 USC 112, 2 nd paragraph rejections have been raised by 
the amendments to independent claim 1 (see section 2). The applicants have cancelled 
non-elected claims 1 1-30. Claims 1-10 are currently under consideration in the 
application. 

7. Applicants' arguments filed April 10, 2006 have been fully considered but they 
are not persuasive. 
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With regard to the applicants' remarks/arguments on pages 4-7 of the 
amendment, the applicants are referred to the newly underlined portions of section 5, as 
well as the new 35 USC 112, 2 nd paragraph rejections in section 2. The examiner 
respectfully disagrees with the applicants' assertion that a prima facie case of 
obviousness has not been established for the reasons set forth in section 5 and the 
reasons that follow. Also, it is noted that the applicants have not specifically identified 
which one (or more) of the 5 process steps in the 1 st paragraph of page 5 of the remarks 
has/have not been disclosed and/or suggested by the combination of references (i.e. 
the phrase "at least one of). Contrary to the applicants' statement in the 2 nd paragraph 
of page 5, Master et al. disclose melting both the solder and the polymer (in which 
melting would occur for both materials in most solder reflowing processes, whether or 
not the polymer is water soluble or insoluble). As mentioned above, the temperature 
profile is necessarily (implicitly) present in the processes taught by both Master et al. 
and Parhar, and there are no apparent reasons/evidence that support that the 
temperature profile of the applicants' process differs from the prior art. All reflowing 
processes necessarily have temperature profiles based on heating, maintaining, and 
cooling subprocesses. With regard to the applicants' remarks addressing the Parhar 
reference, it is noted that Parhar does not teach away from the invention, because 
column 1 , lines 24-31 of Parhar addresses "background art" temperatures, not the 
inventive temperatures of Parhar, which are set forth in column 1 , lines 54-57 and 
column 4, lines 41-44. The applicants are suggested to file an amendment with an 
affidavit to support their (more specifically defined) temperature profile (as an 
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improvement over the prior art), in combination to correcting/clarifying the newly applied 
35 USC 112, 2 nd paragraph rejections. 

In response to applicants' arguments against the references individually, one 
cannot show nonobviousness by attacking references individually where the rejections 
are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 
1986). 

In response to applicants' argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 5,009,724 is also cited in PTO-892. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kevin P. Kerns whose telephone number is (571 ) 
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272-1 178. The examiner can normally be reached on Monday-Friday from 8:00am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Kevin P. Kerns ^ s/Wo& 
Primary Examiner 
£ Art Unit 1725 
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